Searching PAJ 



Ah 

PATENT ABSTRACTS OF JAPAN 



; it V6^/ 

toh&p, n$ 



(1 l)Publication number : 09-021872 
(43)Date of publication of application : 21.01.1997 



0 



(51)Int.CL 



G01S 17/10 
G01S 7/48 



(21 Application number : 07-168588 
(22)Date of filing : 04.07.1995 



(71) Applicant: NIKON CORP 

(72) Inventor : ISOGAWA SHUICHI 



(54) SCANNING TYPE DISTANCE MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enlarge detection range without decrease 
in resolution power in the rotating direction by arranging a luminous flux 
reflecting mirror and an image rotating prism so that the relation between 
the mirror and a rotating angle always keeps the specified value. 
SOLUTION: An image rotating prism 4 rotates together with a scanning 
mirror 5 at a rotating angle of 1/2 of the rotating angle of the scanning 
mirror 5. When a measuring object exists within the irradiation range of a 
laser beam, the laser beam is reflected by the object, reflected by the mirror 
5, transmitted through the prism 4 and a beam, splitter 3, them advances an 
&bjecfclens 9. Laser beam-cpllected by the object lens 9 is received with a 
flight intercepting element 10, and advances to a post photoelectric 
conversion arithmetic^processing part 11. Time T until the laser beam is , 
emitted from a light emitting element 1 and reaches the light intercepting 
element 9 is measured with the processing part 1 1 , and distance to the 
measuring object L=CT/2 (C: light speed) is found. The angle (direction) 
of the measuring object and the distribution state of the measuring object in 
a scanning space are displayed on a display device from distance data. 
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* NOTICES * 

Japan Patent: Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the distance measuring equipment which calculates the distance from both- 
way time amount until it scans pulse laser light and it receives the reflected light from an object, and carries out outgoing 
radiation of the pulse laser light and receives light to an object. 
[0002] 

[Description of the Prior Art] They were conventionally circular or the thing which . scans a spot beam to whenever [ wide 

angle ] by rotation of a scan mirror and scan prism. 

[0003] 

[Problem(s) to be Solved by the Invention] When a laser beam was made to scan by rotation of a scan mirror and scan prism 
and the projection angle of a perpendicular direction was expanded to the hand of cut, there was a problem that a projection 
image will rotate with the rotation location of a scan mirror or scan prism. The purpose of this invention is in making a 
detection range expand, without reducing the resolution of the hand of cut of a scan mirror or scan prism. 
[0004] . t ... . v 

[Means for Solving the j?roblem] An image rotating prism which rotates around the ^is of rotation constituted I so, that it , 
might have a laserrfight source and an % optical element which fabricates the flux of iighi by , which outgoing radiation was 
carried, out from adaser light source in the shape of a slit and relation to one half of an. angle of rotation of a ; mirrpr in which 
the flux of light piVqtabte [ around the axis of rotation ] and fabricated in the shape of^said-] a slit in distance measuring 
equipment which measures distance to a device under test is reflected, and said mirror might always become. 
[0005] 

[Function] In this invention, a laser beam is fabricated in the shape of [ which spreads only perpendicularly ] a slit, a device 
under test is irradiated, scanning this, and the reflected light is received. Since the laser beam fabricated in the shape of a slit 
has high energy density, sufficient reflected light can be received even from the device under test in a long distance. 
Moreover, since a mirror can be rotated 360 degrees, the distance of the device under test which exists in all locations can be 
measured with a sufficient precision. 
[0006] 

[Example] Drawing 1 shows the basic configuration of the distance measuring equipment by this invention. This distance 
measuring equipment carries out incidence of the laser beam by which outgoing radiation was carried out from the light 
source 1 which carries out outgoing radiation of the laser beam, and a laser light source 1. The projection lens 2 which is an 
optical element for fabricating this in the shape of a slit, and the laser beam fabricated in the shape of a slit are reflected. And 
the laser beam which penetrated the beam splitter 3 which makes the laser beam reflected by the device under test penetrate, 
the image rotating prism 4 made to rotate the direction of an image, and the image rotating prism 4 is reflected, and it has the 
scan mirror 5 for making a device under test irradiate. Moreover, 360-degree rotation is possible for the scan mirror 5 around 
the axis of rotation. The moderation transport unit 7 for reducing the rotational frequency of the rotation mechanical 
component 8 which generates the driving force for rotating the angle-of-rotation detecting element 6, the scan mirror 5, and 
the image rotating prism 4 which detect the angle of rotation of this scan mirror 5 around the axis of rotation, and the rotation 
mechanical component 8, and the scan mirror 5 are being fixed. And the 1st housing 15a currently supported by the pivotable 
condition by 1st bearing 14a, And it has 1st belt 13 with gear tooth a and 2nd belt 13 with gear tooth b which transmit the 
driving force outputted from the moderation transport unit 7 to the 2nd housing which the image rotating prism 4 is being 
fixed and is supported by the pivotable condition by 2nd bearing 14b. In addition, the speed ratio of 1st belt 13with gear tooth 
a and 2nd belt 13with gear tooth b is set to 2: 1 . Time amount after the objective lens 9 for making the laser beam reflected by 
the photo detector 10 for receiving the reflected light and the device under test condense on the light-receiving side of a photo 
detector 10 and a laser beam carry out outgoing radiation of the laser light source 1 until it carries out incidence to a photo 
detector 10 is clocked, and it has the data-processing section 1 1 which finds the distance to a device under test, and the 
display 12 which displays the distribution condition of the device under test in scan space. 

[0007] After the pulse laser light by which outgoing radiation was carried out from the light emitting device 1 is fabricated in 
die shape of a slit with the projection lens 2, it is reflected by the beam splitter 3 and incidence of it is carried out to the image 
rotating prism 4. After the slit image which carried out incidence to the image rotating prism 4 rotates the direction of an 
image by reflection inside an image rotating prism, outgoing radiation of it is carried out to the scan mirror 5. By rotation of 
the circumference of an optical axis, the scan mirror 5 can scan a slit image over the perimeter of equipment. Angle of 
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rotation of the scan mirror 5 is detected by the angle-of-rotation detecting element 6, and can know the angle (direction) of 
the device under test to a measuring device. By rotating the scan mirror 5 90 degrees, a projection image is rotated 90 degrees 
and the image rotating prism 4 rotates an image for angle of rotation twice the angle of rotation of the circumference of an 
optical axis. Therefore, if rotation of the rotation mechanical component 8 is slowed down and it transmits to the image 
rotating prism 4 and the scan mirror 5 by the moderation transport unit 7 so that the image rotating prism 4 may be 
interlocked with the scan mirror 5 and may rotate with one half of angle of rotation of angle of rotation of the scan mirror 5, 
the projection image fabricated in the shape of a slit with the projection lens 2 can be irradiated at the perimeter of 
without rotating the direction of a slit. 

[0008] If a device under test exists in the range in which the laser beam was irradiated, after being reflected by the object, it 
will be again reflected by the scan mirror 5, and a laser beam will penetrate the image rotating prism 6 and a beam splitter 3, 
and will progress to an objective lens 9. After photo electric conversion of the laser beam condensed with the objective lens 9 
is received and carried out by the photo detector 10, it progresses to the data-processing section. Distance L=CT / 2 to a 
device under test (C: velocity of light) are calculated by measuring the time amount T after a laser beam carries out outgoing 
radiation of the light emitting device 1 until light is received by the photo detector 10 in the data-processing section 11. The 
distribution condition of the device under test in scan space is displayed on an indicating equipment 12 from the angle 
(direction) and distance data of a device under test. 

[0009] Moreover, in the example mentioned above, as a means to transmit the driving force outputted from a moderation 
transport unit, although the belt with a gear tooth is used, it is not limited to it, and since what is necessary is just the device 
in which driving force is transmitted, the gear etc. may be used, for example. 



[Effect of the Invention] Since a scan mirror is interlocked with and it is rotated according to this invention as mentioned 
above, an image rotating prism maintaining one half of angle of rotation to angle of rotation of a scan mirror, a slit-like 
projection image is not rotated in the perimeter of a scanning zone. Therefore, it becomes possible to expand a detection 
range, without reducing the resolution of a hand of cut. 



[0010] 



[Translation done.] 
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